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,QWURGXFWLRQ
0XOWLSOHYLHZVRQDWHFKQLFDOV\VWHPDOORZVWDNHKROGHUVHQJLQHHUVVSHFLDOL]HGGHYHORSPHQWWHDPVDQGGRPDLQ
VSHFLILFGHSDUWPHQWVWRJHWMXVWWKHLQIRUPDWLRQLQWLPHWKH\QHHGIRUWKHLUZRUNIURPDFRQVLVWHQWV\VWHPDVDZKROH
0HFKDWURQLFV\VWHPVHPEHGGHGV\VWHPVVHOIRSWLPL]LQJV\VWHPVRUF\EHUSK\VLFDOV\VWHPVDUHDFRPELQDWLRQRI
GLIIHUHQWGRPDLQVZKLFKKDYH WRRSHUDWH WRJHWKHUDVDZKROH$VIRUH[DPSOHDPHFKDWURQLFHQJLQHHU LVHGXFDWHG
DQGH[SHULHQFHGLQPXOWLSOHGRPDLQVRIHQJLQHHULQJ+RZHYHUKHQHHGVPXOWLSOHYLHZVWRDV\VWHPZKLFKKHOSKLP
WRNHHSWUDFNRIWKHV\VWHPDVDZKROHDQGDOORZKLPWRH[HFXWHKLVHQJLQHHULQJWDVNHIILFLHQWO\
0XOWLSOHYLHZVFDQDOVRDSSHDUZLWKLQVLQJOHGRPDLQV7KXVDQHQJLQHHUUHVSRQVLEOHIRUWKHKRXVLQJRIDJHDUER[
KDV D GLIIHUHQW YLHZ WKDQKLV FROOHDJXHVZKR FDOFXODWH WKH JHDUV%RWK RI WKHP DUH LQ WKH GRPDLQ RIPHFKDQLFDO
HQJLQHHULQJ
7KH DXWKRUV¶ UHVHDUFK ZRUN LQYROYHV DSSOLFDELOLW\ DQG EHQHILW RI 6\V0/ PRGHOLQJ RI WHFKQLFDO V\VWHPV LQ
LQGXVWU\SUDFWLFH6\V0/LVEDVHGRQ80/DQGLVDVWDQGDUGL]HGJHQHULFPDUNXSODQJXDJH,WPRGHOVDVSHFWVRID
WHFKQLFDO V\VWHP LQ DQ LQWHUGLVFLSOLQDU\ ODQJXDJH 7KXV VWDNHKROGHUV IURP GLIIHUHQW GRPDLQV KDYH D FRPPRQ
KROLVWLFV\VWHPVPRGHODYDLODEOHIRUFRPPXQLFDWLQJDQGVKDULQJLQIRUPDWLRQDPRQJVWHDFKRWKHU
$VGHVFULEHGDERYHWKHDXWKRUVEHOLHYHWKDWPXOWLSOHYLHZVVKRXOGEHDEDVLFFRQVWUXFWZKHQPRGHOLQJV\VWHPV
7KHUHIRUH WKH\ UHVHDUFKDPHWKRGIRUPXOWLYLHZPRGHOLQJ LQ6\V0/7KLV LVSHUIRUPHG LQD UHVHDUFKSURMHFW LQ
FRUSRUDWLRQZLWKLQGXVWULDOSDUWQHUVIURPWKH*HUPDQDXWRPRWLYHLQGXVWU\LQFOXGLQJRQHPDMRU2(0

6WDWHRIWKH$UWDQGUHODWHG5HVHDUFK:RUN
&XUUHQW 6\V0/ VSHFLILFDWLRQ VSHFLILHV ©YLHZª DQG ©YLHZSRLQWª DV PHDQV IRU PXOWLYLHZ PRGHOLQJ 6\V0/
PRGHOHOHPHQWVDUHRUJDQL]HGLQSDFNDJHV)RULOOXVWUDWLRQRQHFDQLPDJLQHWKRVHSDFNDJHVEHLQJVLPLODUWRIROGHUV
RI D FRPSXWHU ILOH V\VWHP 7HFKQLFDOO\ ©YLHZª LV D 6\V0/ VWHUHRW\SH RI D SDFNDJH 7KLV VSHFLDO SDFNDJH FDQ
FRQWDLQ DOO HOHPHQWV UHOHYDQW WR LWV YLHZ ©YLHZSRLQWª LV D 6\V0/ VWHUHRW\SH RI D EORFN 7KLV VSHFLDO EORFN FDQ
FRQWDLQ D GHVFULSWLRQ RI WKH SXUSRVH RI WKH YLHZ +RZHYHU ³6\V0/ GRHV QRW GHILQH WKH VSHFLILF PHWKRGV >IRU
©YLHZªDQG©YLHZSRLQWª@´
'HPRO\HWDOSURYLGHVXFKDPHWKRG ,W LVDPXOWLYLHZPRGHOLQJIUDPHZRUNZKLFK LVFDOOHG0892$7KH\
LGHQWLI\VWDNHKROGHUVDQGYLHZSRLQWVDFFRUGLQJWRSURGXFWOLIHF\FOHVWDJHDQGPRGHOWKHPLQ6\V0/XVLQJ©YLHZª
DQG ©YLHZSRLQWª 7KHLU JRDO LV WR PDNH WKH YLHZSRLQWV FRPSXWDEOH DQG OLQN WKH PRGHO WR SURGXFW OLIHF\FOH
PDQDJHPHQWVRIWZDUH
6KDKHWDODOVRSUHVHQWDPXOWLYLHZPRGHOLQWHJUDWLRQIUDPHZRUN7KH\LGHQWLI\YLHZVE\GLIIHUHQWGRPDLQV
³VXFKDVVWUXFWXUDOFRQWURODQGVLPXODWLRQ´7KH\HQULFK6\V0/ODQJXDJHZLWKSURILOHV WRSURYLGHPRUHGHWDLOHG
VHPDQWLFV IRU UHSUHVHQWDWLRQRIGRPDLQ VSHFLILF YLHZV 6WHUHRW\SHV DUH LQWURGXFHG DV QHHGHG IRU GRPDLQ VSHFLILF
PRGHOLQJ7KHLUJRDOLVWRPDNHWKHPRGHOFRPSXWDEOHDQGWUDQVIRUPLWEHWZHHQGRPDLQVSHFLILFVRIWZDUHWRROVOLNH
0RGHOLFDRU(3/$1)OXLG
 
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,QWURGXFWLRQWRWKHH[HPSODU\6\VWHPRI,QWHUHVWDQG0RWLYDWLRQIRU5HVHDUFK
7KH V\VWHP RI LQWHUHVW LV D KLJK YROWDJH EDWWHU\ V\VWHP IRU DXWRPRWLYH DSSOLFDWLRQV ,W LV GHVLJQHG DV D QH[W
JHQHUDWLRQ EDWWHU\ V\VWHP DPRQJVW D FRRSHUDWLRQ RI LQGXVWU\ DQG UHVHDUFK SDUWQHUV DIILOLDWHG WR WKH *HUPDQ
DXWRPRWLYHLQGXVWU\$FFRUGLQJWRWKHLUH[SHUWLVHLQHQJLQHHULQJUROHVKDYHEHHQDVVLJQHGZKLFKUHSUHVHQWGLIIHUHQW
YLHZVWRWKHV\VWHP
7DEOH([FHUSWRI%DWWHU\6\VWHP9LHZV
9LHZ 'RPDLQ &RPPHQW
&DVLQJ 0HFKDQLFDO	(OHFWULFDO(QJLQHHULQJ :DWHU7LJKWQHVV(OHFWURPDJQHWLF&RPSDWLELOLW\
6XSSRUWLQJ6WUXFWXUH 0HFKDQLFDO(QJLQHHULQJ )UDPH6WUXFWXUHIRU0HFKDQLFDO/RDGV
7KHUPDO0DQDJHPHQW 0HFKDQLFDO(QJLQHHULQJ +HDWLQJDQG&RROLQJ
+LJK9ROWDJH:LULQJ 0HFKDQLFDO	(OHFWULFDO(QJLQHHULQJ &HOO&RQWDFWLQJDQG&RQQHFWLRQ
(OHFWULFV(OHFWURQLFV (OHFWULFDO	6RIWZDUH(QJLQHHULQJ (OHFWURQLF&RQWURO8QLWV6RIWZDUH$OJRULWKPV
0DQXIDFWXULQJ3URGXFWLRQ ,QWHUGLVFLSOLQDU\ $VVHPEO\RIWKH6\VWHP
3DFNDJLQJ ,QWHUGLVFLSOLQDU\ &RPSRQHQWDQG9HKLFOH,QWHJUDWLRQ

$VVKRZQLQ7DEOHV\VWHPYLHZVFDQEHRUJDQL]HGDFFRUGLQJWRGRPDLQV$OVRPXOWLSOHYLHZVFDQEHORQJWRD
VLQJOHGRPDLQ7KH\DOVRFDQEHGHULYHGIURPSURGXFWOLIHF\FOHHJPDQXIDFWXULQJ
7KHVHV\VWHPYLHZVKDYHEHHQGHILQHGDQGUHTXLUHGE\WKHFRRUGLQDWLQJ2(0SDUWQHU7KHJRDORIWKLVIXQFWLRQ
RULHQWHGSURMHFWVWUXFWXUHLVWRHQDEOHQHZFRQFHSWVRYHUWKHERUGHUVRIH[LVWLQJV\VWHPDQGFRPSRQHQWVWUXFWXUHV
7KH EDVLV LV D PDWUL[ RUJDQL]DWLRQ WKDW SURYLGHV IXQFWLRQDO JURXSV FRPELQHG WR µYLUWXDO FRPSRQHQWV¶ DQG FURVV
IXQFWLRQDO WDVNV OLNHV\VWHPLQWHJUDWLRQ UHTXLUHPHQWPDQDJHPHQWDQGSURGXFWLRQDVZHOODVSURMHFWVSHFLILF UROHV
HJ FRVW HQJLQHHULQJ RU V\VWHPDWLF SURGXFW GHYHORSPHQW 7KH YLUWXDO FRPSRQHQWV FRQVLVW RI JURXSV RI WHFKQLFDO
IXQFWLRQVDVDVWDUWLQJSRLQW:LWKLQWKHVHJURXSVLWLVSRVVLEOHLQWKHILUVWFRQFHSWSKDVHWRVZLWFKIXQFWLRQVIURP
RQHYLUWXDOFRPSRQHQW WRDQRWKHU7KLVDOORZVDEURDGJDWKHULQJHYDOXDWLRQDQGVHOHFWLRQRIFRQFHSW LGHDV LQ WKH
V\VWHP FRQWH[W WKDW SHUPLWV FURVVFRPSRQHQW LPSURYHPHQWV 7KLV LV D VSHFLDO DSSURDFK UHJDUGLQJ FRQYHQWLRQDO
FRPSRQHQWGULYHQLPSURYHPHQWV
,QWKLVFDVHUROHVWKDWUHSUHVHQWPXOWLSOHV\VWHPYLHZVZHUHDVVLJQHGWRLQWHUGLVFLSOLQDU\WHDPVDQGFRPSDQLHV
)XUWKHUPRUHPXOWLSOHYLHZVLQVLGHVLQJOHGRPDLQVGRPDLQVSHFLILFYLHZVDQGYLHZVDFFRUGLQJWRSURGXFWOLIHF\FOH
RUVXEV\VWHPVZHUHVHWXS7KLVXQGHUOLQHVWKHLPSRUWDQFHRIYLHZVDQGWKHDXWKRUVXQGHUVWDQGLQJRIYLHZVEHLQJD
FUXFLDOFRQVWUXFWIRUPRGHOEDVHGV\VWHPVHQJLQHHULQJ
7KH DXWKRUV¶ JRDO LV QHLWKHU WR UHWULHYH DOO UHOHYDQW YLHZVQRU WR FOXVWHU WKHPGRPDLQVSHFLILF RU DFFRUGLQJ WR
OLIHF\FOHSKDVHV
7KH DXWKRUV FDOO LW µWKHPDWLF YLHZV¶ ZKLFK FDQ EH DSSOLHG DV QHHGHG LQGHSHQGHQWO\ RI GRPDLQ DQG OLIHF\FOH
SKDVH 7KHLU PRWLYDWLRQ LV WR HYDOXDWH DQG HQDEOH WKHPDWLF PXOWLYLHZ PRGHOLQJ LQ 6\V0/ WR HYDOXDWH DQG
LPSURYHLWVSHUIRUPDQFHLQDSSOLFDELOLW\DQGEHQHILWRIPRGHOLQJWHFKQLFDOV\VWHPVOLNHGHVFULEHGLQWKHH[HPSODU\
V\VWHPDERYH
2EVHUYLQJWKHGHYHORSPHQWRIWKHH[HPSODU\V\VWHPWKHDXWKRUVQRWLFHGWKDWVWDNHKROGHUVWHQGWRWKLQNLQWKHLU
RZQVWUXFWXUHRIWKHV\VWHPDFFRUGLQJWRWKHLUYLHZ7KHVWUXFWXUHGHVFULEHVDKLHUDUFKLFDOFRPSRVLWLRQRIDV\VWHP
2EVHUYDWLRQZDV WKDW WKLV HDVHV WKH V\VWHPGHVLJQLQJSURFHVVE\ IRFXVLQJRQRSWLPL]HG VWUXFWXUHV IRU VSHFLILF
YLHZV
$VDVHFRQGUHVXOWWKHDXWKRUVUHDOL]HGWKHQHHGIRUGLIIHUHQWVWUXFWXUHVVSHFLILFIRUGLIIHUHQWYLHZV7KHUHIRUH
WKH\IRFXVRQVWUXFWXUHPRGHOLQJRIV\VWHPDUFKLWHFWXUH
,QFRQYHQWLRQDOPRGHOLQJDSSURDFKHVDFFRUGLQJWRVWDWHRIWKHDUWDVLQJOHVWUXFWXUHLVXVHGIRUGHVFULELQJV\VWHP
DUFKLWHFWXUH %\ DSSO\LQJ VWHUHRW\SHV YLHZVSHFLILF HOHPHQWV FDQ EH ILOWHUHG RXW EXW WKH XQGHUO\LQJ VWUXFWXUH
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UHPDLQV WKH VDPH 7R EH FRQVLVWHQW WKH DXWKRUV VWLOO XVH D VLQJOH VWUXFWXUH DV D FRPPRQ GHQRPLQDWRU %XW LQ
DGGLWLRQYLHZVSHFLILFVWUXFWXUHVDUHLPSOHPHQWHG

7KHUHIRUHWKHDXWKRUVVWDWH
x (DFKYLHZPD\QHHGWRLPSOHPHQWDQRZQKLHUDUFKLFDOVWUXFWXUH
x $FRPPRQ6\V0/PRGHOKDVWRSURYLGHPXOWLSOHKLHUDUFKLFDOVWUXFWXUHVDFFRUGLQJWRYLHZV
x 7KHVH6\V0/PXOWLYLHZVWUXFWXUHVKDYHWREHFRQVLVWHQWDPRQJVWHDFKRWKHU

7KLV LV HVSHFLDOO\ XVHIXO LQ WKH FDVH RI VXEV\VWHPVZKLFK DUFKLWHFWXUH LV VSUHDG WKURXJKRXW WKH V\VWHP $V D
FRPPRQGHQRPLQDWRU WKHV\VWHPLVVWUXFWXUHG LQDKLHUDUFKLFDOFRPSRVLWLRQZKLFKUHSUHVHQWV WKHELOORIPDWHULDO
DOVRNQRZQDVSDUWVOLVWSDUWWUHHFRPSRQHQWWUHHRUHTXLSPHQWWUHH
)URP WKLV SRLQW RI YLHZ WKH FRPSRQHQWV RI D VXEV\VWHP DUH VSUHDG WKURXJKRXW WKH V\VWHP¶V FRPSRQHQW WUHH
FOXVWHUHG LQWR DVVHPEOLHV DQG VXEDVVHPEOLHV )URP WKH VXEV\VWHPV SRLQW RI YLHZ LW LV HDVLHU WR DJJUHJDWH LWV
FRPSRQHQWVLQDGLIIHUHQWKLHUDUFKLFDOVWUXFWXUH$QH[DPSOHLVDFDU¶VDLUFRQGLWLRQLQJVXEV\VWHP,QWKHFDU¶VSDUW
WUHHWKHNQREIRUDGMXVWLQJWHPSHUDWXUHLVSDUWRIWKHDVVHPEO\RIWKHFOLPDWHFRQWUROSDQHOZKLFKLVDVXEDVVHPEO\
RI WKH FHQWHU FRQVROH ZKLFK LV D VXEDVVHPEO\ RI LQWHULRU HWF )URP WKH SRLQW RI YLHZ RI WKH HQJLQHHULQJ WHDP
UHVSRQVLEOHIRUDLUFRQGLWLRQLQJWKLVVDPHNQREPD\EHRQDGLIIHUHQWSRVLWLRQLQWKHKLHUDUFKLFDOVWUXFWXUHDFFRUGLQJ
WKHLUDLUFRQGLWLRQVXEV\VWHPVWUXFWXUHPD\EHRQDKLJKHUOHYHO

0RGHOLQJ0HWKRGIRU7KHPDWLF9LHZV
)ULHGHQWKDOHWDOGHVFULEHWKLVFRQFHSWDVµORJLFDODJJUHJDWLRQ¶7KHWHUPµORJLFDO¶LQWKHFRQWH[WRIV\VWHPVLV
RIWHQUHIHUUHGWRV\VWHPVEHKDYLRURUIXQFWLRQV%XWLQWKLVFRQWH[WLWUHSUHVHQWVGLIIHUHQWDJJUHJDWLRQVDFFRUGLQJWR
YLHZV7RDYRLGFRQIXVLRQWKHDXWKRUVFDOOLWµWKHPDWLFVWUXFWXUHV¶IRUµWKHPDWLFYLHZV¶
7KHDXWKRUV¶PRGHOLQJPHWKRGIRU WKHPDWLFYLHZV LVD WKUHHVWHSDSSURDFK7KH WKUHHVWHSVKDYHQRVHTXHQWLDO
RUGHU7KH\VKRXOGEHDSSOLHGLWHUDWLYHO\DQGUHFXUVLYHO\

x 0RGHOWKHFRPSRQHQWVWUXFWXUHXVLQJ6\V0/FRPSRVLWLRQUHODWLRQVKLS
x RSWLRQDO$SSO\YLHZVSHFLILFVWHUHRW\SHVRQFRPSRQHQWV
x 0RGHOYLHZVSHFLILFWKHPDWLFVWUXFWXUHVXVLQJ6\V0/DJJUHJDWLRQUHODWLRQVKLS

7KH V\VWHP¶VFRPSRQHQW VWUXFWXUH VHUYHVDV D FRPPRQGHQRPLQDWRU ,W LQKHULWV DOO FRPSRQHQWVRI WKH V\VWHP
7KHPDWLFYLHZVFDQXVHWKHVHFRPSRQHQWVDQGLQWHJUDWHWKHPLQWKHLUYLHZVSHFLILFWKHPDWLFVWUXFWXUHV,Q6\V0/
WKH FRPSRQHQW VWUXFWXUH LV PRGHOHG DV D EORFN FRPSRVLWLRQ KLHUDUFK\ E\ FRQQHFWLQJ EORFNV YLD FRPSRVLWLRQ
UHODWLRQVKLSRQ%ORFN'HILQLWLRQ'LDJUDPVRULQDGLIIHUHQWYLVXDOL]DWLRQRQ,QWHUQDO%ORFN'LDJUDPV

6WHUHRW\SLQJLVD6\V0/H[WHQVLRQPHFKDQLVPDOORZLQJWKHXVHUVWRFUHDWHFXVWRPL]HGHOHPHQWV$GGLWLRQDO
SURSHUWLHVFDQEHFUHDWHGIRUGRPDLQVSHFLILFQHHGV7KHVWHUHRW\SHLVVKRZQLQE\PHDQVRIµJXLOOHPHWV¶)UHQFK
TXRWDWLRQPDUNVRQWKH6\V0/HOHPHQW6WHUHRW\SLQJYLHZVLVDFFRUGLQJWR6KDKHWDO¶VDSSURDFKGHVFULEHGLQ
FKDSWHU,WLPSURYHVYLVLELOLW\RIWKHGLIIHUHQWYLHZV

)RUPRGHOLQJWKHWKHPDWLFVWUXFWXUHVD6\V0/PRGHOLQJFRQVWUXFWLVQHHGHGZKLFKDOORZVDGGLWLRQDOKLHUDUFKLFDO
VWUXFWXUHV EHVLGHV WKH SDUW WUHH ,Q 6\V0/ FRPSRVLWLRQ UHODWLRQVKLSV DQG DJJUHJDWLRQ UHODWLRQVKLSV DUH XVHG WR
PRGHOKLHUDUFKLFDOVWUXFWXUHVµ&RPSRVLWLRQ¶UHODWLRQVKLSVKDYHDEODFNGLDPRQGµ$JJUHJDWLRQ¶UHODWLRQVKLSVKDYH
DZKLWHGLDPRQGVHH)LJ$IWHUDQDO\]LQJWKHVHPDQWLFGLIIHUHQFHV)ULHGHQWKDOHWDOFRPHWRWKHFRQFOXVLRQWKDW
µ$JJUHJDWLRQ¶ LV VXLWDEOH WR ³GHVFULEH D ORJLFDO KLHUDUFK\´7KH DXWKRUV HPEUDFH KLV VROXWLRQ IRUPRGHOLQJ WKHLU
WKHPDWLF VWUXFWXUHV IRU WKHPDWLF YLHZV 7HFKQLFDOO\ E\PXOWLYLHZPRGHOLQJZLWK µ$JJUHJDWLRQ¶ WKH VDPH SDUWV
IURPWKHFRPSRQHQWVWUXFWXUHFDQEHWDNHQDQGDUUDQJHGLQDGLIIHUHQWZD\RQDGGLWLRQDOWKHPDWLFVWUXFWXUHV
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
)LJ0XOWL9LHZPRGHOLQJD&RPSRQHQWV$%&'LQFRPSRVLWLRQKLHUDUFK\E&RPSRQHQWV$&'ZLWKVWHUHRW\SH©PHFKªLQFRPSRVLWLRQ
KLHUDUFK\F&RPSRQHQWV$&'ZLWKVWHUHRW\SH©PHFKªLQWKHPDWLFVWUXFWXUH
)LJXUH  VKRZV H[HPSODU\ DSSOLFDWLRQ RI WKH WKUHHVWHS DSSURDFK 7KH FRPSRQHQW VWUXFWXUH FRQWDLQLQJ DOO
FRPSRQHQWV$%&'LVPRGHOHGLQGLDJUDPD$SSO\LQJVWHUHRW\SHV©PHFKªIRUWKHPHFKDQLFDOSDUWV$&
'LQGLDJUDPEDQGPDVNLQJWKHQRQVWHUHRW\SHGSDUWVOHDGVWRDGRPDLQVSHFLILFYLHZZKLFKLVVLPLODUWR6KDKHW
DO¶V DSSURDFK +RZHYHU WKH SDUWV LQ 'LDJUDP E DUH VWLOO DJJUHJDWHG DFFRUGLQJ WR FRPSRQHQW VWUXFWXUH RI
FRPSRVLWLRQKLHUDUFK\'LDJUDPFVKRZVWKHWKHPDWLFVWUXFWXUHRIWKHPHFKDQLFDOSDUWVXVLQJ6\V0/DJJUHJDWLRQ
7KLVVWUXFWXUHKDVDGLIIHUHQWKLHUDUFKLFDOFOXVWHULQJWKDQWKHFRPSRVLWLRQKLHUDUFK\7KHWKHPDWLFVWUXFWXUHFDQEH
RSWLPL]HGDFFRUGLQJWRWKHQHHGVRIWKHWKHPDWLFYLHZ
7KHWKHPDWLFVWUXFWXUHVFDQWKHQEHSXWLQD6\V0/©YLHZªSDFNDJHDFFRUGLQJWR'HPRO\HWDO¶VDSSURDFK

5HVXOWV
7KHEDWWHU\V\VWHPFRQVLVWVRIWZRPRGXOHVZKLFKDUHORFDWHGOHIWKDQG/+DQGULJKWKDQG5+LQWKHUHDUSDUWRI
WKHYHKLFOH
)LJXUHVKRZVWKHWKHPDWLFYLHZIRUµ7KHUPDO0DQDJHPHQW¶70JPW,QDFRQYHQWLRQDODSSURDFKDRQO\WKH
SDUWVUHOHYDQWIRU µ7KHUPDO0DQDJHPHQW¶DUHVKRZQEXW WKH\DUHVWLOODUUDQJHGDFFRUGLQJ WRFRPSRQHQWVWUXFWXUH
KLHUDUFK\%\LPSOHPHQWLQJWKHDXWKRUV¶PXOWLYLHZPRGHOLQJPHWKRGWKHKLHUDUFKLFDOVWUXFWXUHFDQEHRSWLPL]HG
DFFRUGLQJ WR WKHQHHGVRI µ7KHUPDO0DQDJHPHQW¶YLHZE1RWH WKDWD WKHPDWLFVWUXFWXUHFDQEH LPSOHPHQWHGDV
QHHGHG HJ WKH FOXVWHULQJ RI µ3LSLQJ¶ LQ E LV QRW H[LVWHQW LQ D )RU IXUWKHU PRGHOLQJ WKH HOHPHQWV DUH
LQWHUFRQQHFWHG LQ LQWHUQDO EORFN GLDJUDPV F 6\V0/ µ$JJUHJDWLRQ¶ OHDGV WR GDVKHG ERUGHUOLQHVZKHQPRGHOLQJ
WKHPLQLQWHUQDOEORFNGLDJUDPV7KLVLQGLFDWHVWKDWLQGHHGHOHPHQWVIURPWKHWKHPDWLFVWUXFWXUHKDYHEHHQXVHGIRU
LQWHUQDOEORFNPRGHOLQJ

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
)LJVLPSOLILHGH[DPSOHIRU70JPWPXOWLYLHZPRGHOLQJ
DFRQYHQWLRQDOPXOWLYLHZDSSURDFKEWKHPDWLFPXOWLYLHZVWUXFWXUHFLQWHUQDOEORFNGLDJUDPRI70JPWYLHZ
)LJXUHVKRZVWKHVHFRQGH[DPSOHRIPRGHOLQJDQµ(OHFWULF(OHFWURQLFV¶((YLHZ%06LVVKRUWIRU%DWWHU\
0DQDJHPHQW 6\VWHP &6& LV D &HOO 6XSHUYLVLQJ &LUFXLW $JDLQ WKH V\VWHP FRPSRQHQWV D DUH DUUDQJHG LQ DQ
RSWLPL]HGWKHPDWLFVWUXFWXUHE7KHLQWHUQDOEORFNGLDJUDPFVKRZV/+VLGHRQO\,QWKHWKHPDWLFSRLQWRIYLHZ
E%06DQG&6&DQGDFOXVWHURIKDUQHVVHVDUHRQWKHVDPHKLHUDUFKLFDOOHYHODFFRUGLQJWRWKHRSLQLRQRIWKH((
WHDP ,Q WKH FRPSRQHQW VWUXFWXUH WKH\ DUH GHFRPSRVHG LQ GLIIHUHQW KLHUDUFKLFDO OHYHOV 6LQFH WKH HOHPHQWV DUH
FRQVLVWHQW DQ\ FKDQJHV PDGH E\ (( WHDP OLNH DGGLQJ SRUWV RU EORFN SURSHUWLHV ZLOO DSSHDU RQ FRPSRQHQW
VWUXFWXUH


)LJVLPSOLILHGH[DPSOHIRU((PXOWLYLHZPRGHOLQJ%06 %DWWHU\0DQDJHPHQW6\VWHP&6& &HOO6XSHUYLVLQJ&LUFXLW
DFRQYHQWLRQDOPXOWLYLHZDSSURDFKEWKHPDWLFPXOWLYLHZVWUXFWXUHFLQWHUQDOEORFNGLDJUDPRI((RQO\/+VLGHVKRZQ
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$VLPSOHPHWKRGRIPHDVXULQJ FRPSOH[LW\RI V\VWHPGHFRPSRVLWLRQZRXOGEH FRXQWLQJ ³WKH VKHHUQXPEHURI
EDVLF µSDUWV¶´  7KH DXWKRUV¶ WKHPDWLF YLHZV UHDUUDQJH WKH VDPH V\VWHP FRPSRQHQWV LQ DQ RSWLPL]HG WKHPDWLF
GHFRPSRVLWLRQ7KXVFRXQWLQJV\VWHPFRPSRQHQWV 6\V0/%ORFNVLVQRWVXLWDEOHIRUHYDOXDWLQJWKHFRQFHSWRI
WKHPDWLF YLHZV$V D TXDQWLILDEOH UHVXOW FRPSRVLWLRQ KLHUDUFK\ RI WKH YLHZV KDV WR EH H[DPLQHG 7KHUHIRUH WKH
OHYHOVRIKLHUDUFK\DQGQXPEHURIEUDQFKHVDUHFRXQWHGVHH7DEOH

7DEOH4XDQWLILFDWLRQRIVWUXFWXULQJUHVXOWV
7KHPDWLFVWUXFWXUHVFDQEHDSSOLHGDVQHHGHG6WUXFWXUHFDQEHIXUWKHURSWLPL]HG
9LHZ /HYHOVRI+LHUDUFK\
&RQYHQWLRQDO$SSURDFK
1XPEHURI%UDQFKHV
&RQYHQWLRQDO$SSURDFK
/HYHOVRI+LHUDUFK\
7KHPDWLF6WUXFWXUH
1XPEHURI%UDQFKHV
7KHPDWLF6WUXFWXUH
70JPW    
((    

6LQFHDUFKLWHFWXUHZDV VLPSOLILHG WKH UHVXOWV FDQQRWEH WDNHQDEVROXWHO\EXW UHODWLYHO\ WR WKH VKRZQGLDJUDPV
+RZHYHUWKHPDWLFVWUXFWXUHVLQGLFDWHDVLPSOLILFDWLRQLQKLHUDUFKLFDOFRPSRVLWLRQRIWKHPDWLFYLHZV7KLVUHLQIRUFHV
WKHDXWKRUV¶REVHUYDWLRQVWKDWRSWLPL]HGWKHPDWLFYLHZVVXSSRUWV\VWHPDUFKLWHFWLQJSURFHVV

'LVFXVVLRQ
7KHDXWKRUVKDYHH[SHULHQFHLQXVLQJ6\V0/DJJUHJDWLRQPRGHOLQJHPEHGGHGKDUGZDUHDQGVRIWZDUHV\VWHPV
6\V0/FRPSRVLWLRQ DQG DJJUHJDWLRQ FUHDWH D SDUW SURSHUW\ RU VKRUWHQHG SDUW RI DEORFN3DUWV RULJLQDWHG IURP
DJJUHJDWLRQFDQEHFDOOHGUHIHUHQFHSURSHUW\$SDUWLVD6\V0/HOHPHQWDFFRUGLQJWRWKHFRQWH[WRILWVFRPSRVLWLRQ
RU DJJUHJDWLRQ UHIHUHQFH 7KH SDUWV DUH XVHG IRU IXUWKHU PRGHOLQJ LQ LQWHUQDO EORFN GLDJUDPV ,Q WKH DXWKRUV¶
PHWKRGDFRPSRQHQWPRGHOHGZLWKD6\V0/EORFN LVHPEHGGHG LQWR WKHFRPSRQHQW VWUXFWXUHZLWKFRPSRVLWLRQ
DQG DW OHDVW LQRQH DGGLWLRQDO YLHZVSHFLILF WKHPDWLF VWUXFWXUHZLWK DJJUHJDWLRQ7KLV OHDGV WRPXOWLSOHSDUWVRI D
VLQJOHFRPSRQHQW%XWLQ6\V0/DSDUWLVQRWDQLQVWDQFHRIDEORFN$SDUWSURSHUW\LVDUHIHUHQFHWRWKHXVDJHRI
WKH EORFN LQ LWV FRQWH[W $Q\ FKDQJHV PDGH WR WKH SDUW LQ D VSHFLILF YLHZ OLNH DGGLQJ SRUWV DQG SURSHUWLHV RU
VWHUHRW\SLQJVKRXOGDSSHDURQHYHU\RWKHUSDUWVRIWKHEORFN6RFRQVLVWHQF\LVDVVXUHGRYHUPXOWLSOHYLHZVSHFLILF
WKHPDWLFVWUXFWXUHV+RZHYHU6\V0/VSHFLILFDWLRQOHDYHVWKHH[DFWLPSOHPHQWDWLRQRIDJJUHJDWLRQUHODWLRQVKLSXS
WRWKHGLIIHUHQWWRROYHQGRUV7KHDXWKRUVKDYHH[DPLQHGDJJUHJDWLRQEHKDYLRURIWKUHHGLIIHUHQWWRROVIURPDWRS
OLVWRISRSXODU6\V0/WRROV
7DEOH'LIIHUHQWLPSOHPHQWDWLRQRISDUWSURSHUWLHV33DQGUHIHUHQFHSURSHUWLHV53LQ6\V0/WRROV
7RRO *UDSKLFDO'LIIHUHQFH
LQ0RGHO%URZVHU
33DQG53LQ
GHVLJQDWHG
%ORFN&RPSDUWPHQWV
53KDVGDVKHG/LQHVLQ
,QWHUQDO%ORFN
'LDJUDP
&RQVLVWHQF\EHWZHHQ
33DQG53
$6>@ 12 12 <(6 <(6
&60>@ <(6 <(6 <(6 <(6
($>@ 12 <(6 <(6 12

&RQVLVWHQF\KDVEHHQHYDOXDWHGE\DGGLQJSRUWVWRSDUWV%RWKDSDUWSURSHUW\DQGDUHIHUHQFHSURSHUW\RIDEORFN
KDYH EHHQ FUHDWHG ,I FRQVLVWHQW SRUWV DGGHG WR WKH SDUW SURSHUW\ VKRXOG DSSHDU RQ WKH FRUUHVSRQGLQJ UHIHUHQFH
SURSHUW\ DQG YLFH YHUVD 1RWH WKDW RQH WRRO GRHV QRW SURYLGH FRQVLVWHQF\ EHWZHHQ SDUW SURSHUW\ DQG UHIHUHQFH
SURSHUW\DVGHVFULEHGLQFKDSWHUZKLFKLVFUXFLDOIRUWKHDXWKRUV¶PXOWLYLHZPRGHOLQJPHWKRG

)RU IXUWKHU FRQVLVWHQF\ LW KDV WR EH DVVXUHG WKDW FRPSRQHQW VWUXFWXUH DQG WKHPDWLF VWUXFWXUH XVH WKH VDPH
FRPSRQHQWV$VIRUH[DPSOHLIDFRPSRQHQWLVFUHDWHGLQDWKHPDWLFVWUXFWXUHLWKDVWREHLQWHJUDWHGLQWRFRPSRQHQW
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VWUXFWXUHDVZHOO$OVR WKHWRWDOVXPRIUHIHUHQFHSURSHUWLHVLQ WKHPDWLFYLHZVKDVWREHWKHVDPHDPRXQWDVSDUW
SURSHUWLHVLQFRPSRQHQWVWUXFWXUH%RWKFDQEHDFTXLUHGE\XVLQJWRROVSHFLILFµSDUWYLHZ¶LQWKHLUPRGHOEURZVHUV
SUHVXSSRVHG SDUW SURSHUWLHV DQG UHIHUHQFH SURSHUWLHV FDQ EH GLVWLQJXLVKHG ,I QRW GLVWLQJXLVKDEOH GLVFLSOLQHG
PRGHOLQJLVHVVHQWLDO
2QFH FRQVLVWHQF\ EHWZHHQ FRPSRQHQWV LV DVVXUHG FKDQJHV DUH FRQVLVWHQW GXH WR WKH 6\V0/ SDUW
SURSHUW\UHIHUHQFHSURSHUW\PHFKDQLVPDQGDGYDQWDJHVRIWKHPDWLFYLHZVFDQEHXWLOL]HG

&RQFOXVLRQ
'ULYHQE\H[SHULHQFHVLQDUHVHDUFKSURMHFWLQFRRSHUDWLRQZLWKLQGXVWULDOSDUWQHUVWKHDXWKRUVLGHQWLILHGWKHQHHG
IRU WKHPDWLF YLHZV 7KH\ VWDWH WKDW PXOWLYLHZ PRGHOLQJ KDV WR EH DEOH WR SURYLGH YLHZVSHFLILF KLHUDUFKLFDO
VWUXFWXUHV ,QVSLUHG E\ )ULHGHQWKDO HW DO WKH\ XVH 6\V0/ DJJUHJDWLRQ IRU PRGHOLQJ WKHPDWLF VWUXFWXUHV 7KH
DXWKRUV¶DSSURDFK LVKXPDQFHQWULF,WSURYLGHVDPRGHOLQJPHWKRGIRUYLHZVSHFLILFVWUXFWXUHVDQGFRPPLWV LW WR
WKH UHVSRQVLELOLW\ EXW DOVR WR WKH FDSDELOLW\ RI WKH HQJLQHHULQJ WHDP WR JHQHUDWH WKHPDWLF YLHZV DQG WKHPDWLF
VWUXFWXUHVDVQHHGHG
$VDUHVXOWWKH\VKRZWKDWYLHZVSHFLILFKLHUDUFKLFDOVWUXFWXUHVVKRXOGEHFRQVLGHUHGLQWKHWKHRUHWLFDOFRQFHSWRI
PXOWLYLHZPRGHOLQJ)XUWKHUPRUHWKLVSDSHUSURYLGHVSUDFWLFDOJXLGDQFHLQDSSO\LQJWKHPDWLFVWUXFWXUHVLQ6\V0/
PRGHOLQJ 7KHVH RSWLPL]HG YLHZVSHFLILF WKHPDWLF VWUXFWXUHV SURYLGHV DGGLWLRQDO OHVV FRPSOH[ EXW FRQVLVWHQW
VWUXFWXUHVWKDQFRQYHQWLRQDODSSURDFKHV
+RZHYHU WRROLPSOHPHQWDWLRQ RI 6\V0/ DJJUHJDWLRQ EHKDYLRU KDV WR EH WDNHQ LQWR DFFRXQW ,W PD\ KLQGHU
KDQGOLQJRISDUWSURSHUWLHVDQGUHIHUHQFHSURSHUWLHV7KLVFDQEHFRPSHQVDWHGLQFUHDVLQJPRGHOLQJGLVFLSOLQH,QRQH
WRRO LPSOHPHQWDWLRQRIFRQVLVWHQF\EHWZHHQSDUWSURSHUWLHVDQGUHIHUHQFHSURSHUWLHV UHQGHUVFRQVLVWHQF\EHWZHHQ
WKHPDWLFVWUXFWXUHVLPSRVVLEOH

5HIHUHQFHV
2EMHFW0DQDJHPHQW*URXS20*6\VWHPV0RGHOLQJ/DQJXDJH6\V0/6SHFLILFDWLRQRI9HUVLRQ
DYDLODEOHDWKWWSZZZRPJRUJ
'HPRO\)0RQWLFROR'(\QDUG%5LYHV/*RPHV60XOWLSOHYLHZSRLQWPRGHOOLQJIUDPHZRUNHQDEOLQJLQWHJUDWHGSURGXFW±SURFHVVGHVLJQ
,Q,QWHUQDWLRQDO-RXUQDORQ,QWHUDFWLYH'HVLJQDQG0DQXIDFWXULQJ,-,'H0QR3±
6KDK$$6FKDHIHU'3DUHGLV&-(QDEOLQJPXOWLYLHZPRGHOLQJZLWKV\VPOSURILOHVDQGPRGHOWUDQVIRUPDWLRQV,Q,QWHUQDWLRQDO
&RQIHUHQFHRQ3URGXFW/LIHF\FOH0DQDJHPHQWSS±
6KDK$$.HU]KQHU$$6FKDHIHU'3DUHGLV&-0XOWLYLHZ0RGHOLQJWR6XSSRUW(PEHGGHG6\VWHPV(QJLQHHULQJLQ6\V0/,Q(QJHOV*
/HZHUHQW]&6FKlIHU:6FKUU$:HVWIHFKWHO%(GV*UDSK7UDQVIRUPDWLRQVDQG0RGHO'ULYHQ(QJLQHHULQJ/HFWXUH1RWHVLQ
&RPSXWHU6FLHQFH6SULQJHU%HUOLQ+HLGHOEHUJSS±
0RGHOLFD0RGHOLFD/DQJXDJH6SHFLILFDWLRQYKWWSZZZPRGHOLFDRUJGRFXPHQWV0RGHOLFD6SHFSGI
(3/$1(3/$1(OHFWULF3KWWSZZZHSODQXVDFRP
=XHJQHU6.RKQKDHXVHU0:DJQHU'+RHIOHU71(;+261H[W*HQHUDWLRQ+LJK9ROWDJH6WRUDJHV,Q9',:LVVHQVIRUXP&RPSRVLWHV
HIIL]LHQWYHUDUEHLWHQ'VVHOGRUI*HUPDQ\
)ULHGHQWKDO60RRUH$6WHLQHU5$SUDFWLFDOJXLGHWR6\V0/WKHV\VWHPVPRGHOLQJODQJXDJH0RUJDQ.DXIPDQQ:DOWKDP0$
/DLUG/LQGD0DQG0&DURO%UHQQDQ6RIWZDUHPHDVXUHPHQWDQGHVWLPDWLRQDSUDFWLFDODSSURDFK-RKQ:LOH\	6RQV
$OEHUW$0XQNHU)=LQJHO&,QWHJUDWLYH0RGHOOLHUXQJYRQ+DUGZDUHXQG6RIWZDUHNRPSRQHQWHQDP%HLVSLHOHLQHVLQQRYDWLYHQ
'DWHQJDWHZD\V,Q3URFHHGLQJVRIWKH7DJGHV6\VWHPV(QJLQHHULQJ7G6(6WXWWJDUW1RYHPEHU
3RSXODU6\V0/0RGHOLQJ7RROV2FWREHUKWWSOLVWO\OLVW$SRSXODUV\VPOPRGHOLQJWRROV
$WHJR$UWLVDQ6WXGLR9HUVLRQZLWK3DWFKHVDEGH
1R0DJLF,QF&DPHR6\VWHPV0RGHOHU9HUVLRQ
6SDU[6\VWHPV/WG(QWHUSULVH$UFKLWHFW9HUVLRQ%XLOGZLWK0'*7HFKQRORJ\IRU6\V0/9HUVLRQ

